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(57) Abstract: 

PROBLEM TO BE SOLVED: To uniformly and stably 
clean a substrate, to save resources, and to reduce 
waste. 

SOLUTION: When the substrate is cleaned by using an 
ammonium fluoride aqueous solution or a mixed solution 
of an ammonium fluoride aqueous solution and 
hydrofluoric acid as a cleaning liquid, with the passage 
of time during the use of the cleaning liquid, the 
cleaning liquid is added with at least one selected from 
water, ammonia, ammonia water, and an ammonium 
fluoride aqueous solution. A necessary amount of the 
additives corresponding to the passage of time is 
calculated on the basis of measured data to control the 
cleaning liquid. Alternatively, the component 
concentrations during cleaning are calculated, and the 
additives can be supplied corresponding to the obtained 
results. 




COPYRIGHT: (C)2002,JPO 



i his Page Blank (uspto) 



(19)B#ffl#ff/T (J P) 



« 2 > & BB » It ^ • (a) 



#$§2002 -86084 
(P2002-86084A) 

(43)&B B ¥j£l4*E 3 R26 B (2002. 3. 26) 



(51) IntCl.' 
B 0 8 B 3/08 
H 0 1 L 21/304 



6 4 7 
6 4 8 



F I 

B 0 8 B 3/08 
HO IL 21/304 



21/306 



21/306 
»*«CDSC4 OL 



Z 3 B 2 0 1 

647Z 5F043 
6 4 8K 
64 8G 

A 

(^ 6 jo m&n\z&< 



(21) 



(22)ffiSH 



1$S2000-240134( P2000 -240134) 



¥^12^ 8 n 8 B (2000. 8. 8) 



(31) «5fetfceE#^ !|$Ig2000-214974(P2000 -214974) 

(32) ffi$fcB ¥*&12*p 7 ^ 14 H (2000. 7. 14) 

(33) ffi$telfc£SB B# (JP) 



(71) W®A 000002185 

V 

*gCSiB)IIE:4fcia)ll 6TB 7 

(72) ^?f# fiSS fiSjfe 

«^IPS)il^fcfi,;i|6TB 7 

-Assort 
a2mmm fit* 

Jt&fBiSJIIKttS)!! 6TB7 

(74)ftSA 100067736 

&m± Aift'JE G^2«) 



V— 



(54) ^o«S] S#tife?f^*£2&:tf««ifc#3£B 



(57) 

<£> £ iT ? PS I c . % & «<& {£ Jfl B$M O&ifi £ £ & f ;: % 
C (7) t £ . Si] ^ T— S I C S L n T $i iS B# Pell C IS C 7= !& S 




(2) 



ftffl2 0 0 2-8 6 0 8-4 



±ffigfe;t >&(D&mmr$<D$£& 1 1 1 1= a»atj**f=*. 

[If** 2] ±E*»*+©j*#»J*£ttaiU ft 6 

»lb7>^OA7K^&fr£>iMI;m&4>&< <tt 1 
«*ia*Pffi3t-r 4 - <t 1 fB»<D*« 

[IS** 3 ] fclbT':^^ AfcSgjfcfttf/xttaMb 
JilB3fe»ja*J|R»r-6*tt[a»«ia*A:. 

-7\ 7 7 >^E-T7K. »4bT>^ = ^A*»S8Kn&a« 
3 IB4S(D«S%»S«. 

[000 1 ] 
[0 0 0 2] 

[t£3fc&«r] JMbTi/^^-Mc** (8Mb**a£7' 

[0003] tta<DllA1b« 'MlMb, 

»*^H*»at^b**»ta)ffl^jafz*«*fia)jfc 

;#icfc(^Tt, «fey»*<Datt^aaA<a**iri^4 0 

[0 0 0 4] 



4 f. hf) *>7k&A<ftme& ttt izmt mm) -t 

Ztztb. C*il=J:y->'j3>IWbK^*f5X»«l=»-r 

Sl7f>^U-hm («*P) -r<5<tl^ Pallia £ 

[0 0 0 5] «ffl + l-ft»a*(7>»MfiR»(Da 

«ty. ft»*+a)#afiR»aflEa)ft<bir»r*ffl«*ii 

[0006] LfrLft*<6, c©»K-eii#*ic£aa> 

ciicay [*#fc^^b^>^-^A 

A^»<b**ao)ffiffl« (*p a piga) 3b<ii*i-r*ctiz 

[0 0 0 7] f:fc* ft#»4<ttffl**fc&ofeJ|*, H 

i oic*-rct3«i:*7k*aaA<j&»4:a*A<. -coii^r. 
<oaaife (»*i«a) -ti^s (m i 

[ o o o s ] in i o it. m$&<Dm&mmT.m&mwt 
a tare* y. at»«s i ^s^tfeausi*. phsu^ 

a 8 2lr2tf*U CiIT?«5t«2 0 96*a<b*;^>^A 

ata7;u5=:^AaKD«arccty*a:L. ii>rg$i 
[0009] mfEfliaxan*, n 1 ci^-f * 

4 0%^bT>^E — ^^7X585*1 kgll^L, 2 0%7j< 

3k g . n^?ttMM i . 6k g &>&mt u a»»7 

[0 0 10] i6*f. «6«a*PD^Httt&SMaS'0*i:«: 

rtmiczix h^^xDSfl*jf£itr*i*a<, *xa^a 

(ess <^^bHScfc3ic^or#ri>s 0 
[ooi i] *^B^(*, ca><fe3tt«t*(DS8flll=a*T 

y. *a;Ji^b, a*ttHS*<b»*RT*6i:r 
ft. «ftt 6 ^ i S a W 1 1 4, 

[0 0 1 2] 

;SS^/^(t^1br>^E-^A7K;t;S<!r»1b7K*i§<b(7) 



(3) 



ftffl2 002-86084 



[0 0 13] £7r. *^B^roSte3fe;t^Mi*, 8<b7> 
IbTKfftK t <0;1£jfc i: L TgffiOTSfc;* -5 » 
Sffit. ±2E£*6Sfcj*fflUl»f::7j<. 7^=E-7. 7^^ 

[00 1 4] ^bT^^E-^ATKJgia-V'. ^jbTl/^E- 

ja^e>atf*i*i^c< t * 1 ataanaa-rscfcicj: 

y» S1£a>zfe;#$fl3I/i<«i)-£^b (x-y^>y»cotS)- 
1b) £*t£>„ 

[001 5] *tittt,\z, %tftfo<Dm&mmfk<Di&M 
»*aai=*y»usfts#3iciS3Ea>38£*a>«*a< 

[00 1 6] *SIWJ=«fe*Ll*. SffiOgfejffli 

[0 0 1 7 ] 

{.mmmomm kit. *jBn£aaLfetttt%*£ 

[00 1 8] *f6WI* % ^1bT>*--t7A7K5Sj«. 
lM*&<b7>^x^A7K^fc£&<b*3£g,t<D;I£;$£ 

r, %»ita)isvttfflftiiii. 3fej*a*a>*«flR»i»sic 

(6XT. ;jfcj*ifcl=7k. TV^E-r, 7>^E-T7K. 3Mb 

7>^E-^A7K>S;"^A^jMI^-5'>^< <t=t 1 «£itin 

a^-r-sto-cfc-So 

[0019] mil*. mt7> : e-'5J*tftit*m&<r> 

li. NH4F (4 0%) /HF (5 0%) =4 0 0/1 
T-fey. gfc;ti$©;Sgl* 2 5°C. ttfcSHbMliS i 02T? 

[0020] zroiuu. B*niiii&i:^i=mMtfll 

[002 1 ] Cfl>«fc5l=. ±CI!fe»a*fflL^fc*«SJfeJ* 
iCfcl^TI*, M-mtxvTXfls— hA<^bLTl^-5 



(NH4F. hf> i»*^ng 

;"^4'<D7K5i-^7' > ; EX?'JS»7i<-S(7)tb¥r'^S§ LXtS 
y. SMf©HF^ (URMibaSx^^-vyicjBB 

[0 0 2 2] 0 214. ;5feit, : S*CDH F;-gS«)B#P B 1jlill= 
&&mt&7r;Ltz : t<DV$>&1}<. mm&'Mt t t\z H F 
(D;1Sl4-S(Dib^-Cti/)D L T ^ -5 C t A<*?A^i) „ 

[0 0 2 3] ULtCDCircfcy. 3Mb7 ^=E--tf A?K?giS 
^5Mb7kl?t&;S#;$|::J;£St6<7);ft;#» (x-v^V^) £L 

»*HB*afc-r * C <t tf& t Slcnt o TiTJ ;£Tr 5tf 

[0024] ^r^t?*,, H*iw»ai=#or**i6ttia* 

-ftllf. H F;lJt<D±^A<ffl7Lb*U -S©i'7f^"l/ 

3tLfca^ict. h Fias7b<TA<y. pa<753a^A<«# 

[OO 2 5] TVt-TJiStSt, HFA<4> 

^ft-caMbT^x^Atfcy . ^-rofgm. at»a«*" 
[0026] *»<*-^;"Sn^<D»«(D#g y 

7K«QS^JOT**o D a1bi: . »3EAf»a*<D*±«<0«»*<W 

[00 2 7] El 3 1*. *5IB^$JlfflLfcS«3fe;t^aOT 
-tifiJc^J * *f 1 0) T? fe -5 = 

[0028] drosteat;#sai4. ^ibrv^-^At 

yjfcj* (x- v ^>y) fflIA<ftt3H5. 

[0029] czr-^stM^o)!*, ±ia*«ffisaiic 

y. *JffllgP4|Cj;y7K<7)ii»Da3 : E^»]ffllL.Tl^Ctr- 

[0030] ±inoj:3i3. KMsatttr^afeJtja* 

[003 1 ] -e^T*. -cDS«?5t;*Sa-Cli. ±fe*J{5P 



(4) t#BB2 0 0 2-8 6 0 8*4 



1 



[0 0 3 2] *<Di6Sn*i3felCcfc*H F5Bfi(Z>aE 

[00 3 3] 7K»(Dli?Ea(i:ffl3 : E^>f =; ><7 IC^T 
[0 0 3 4] 0 6 I*. 7k(D£ilMffi1l\Zj:&J:v^^<? U 

— h-^H F»*a>HHJlB«lBt«t"ia"Cfc«« 7K£$T*Ito 

lc£intt***z £!::«»: y, i*;f>yi/-h*H Fj» 
[0 0 3 5] 7K»a>»3tftf*i: LTI*. S^ffift 

[0 0 3 6] -tlB*SS5fe;*»ai^fct^(*. SIS 

fglzSol^T U 7;u£ -f AlC7K<DilMi3fc£frH®1~£ ^ 

[0037] ju*Micii % ±saaiaaiiffi«5iccfey. & 
icj:y«idt**i*«w»4icafliL. «*a>«3Fso)*ij 
5^*»affle«5i=*4aisi=«ky ■«■♦■*. 

[0 0 3 8] 7fcftfe*<Dmf£j&ft<Dfc£.&fflfc 

ifXX^ h;u, B»r*. its. iSil^s 

£ffli*-cifti^U ;u^-f v-v— (D7K^;iSI']^ft 

[0 0 3 9] 0 8&tf09l4. ±Ifi7K*W^t"^^fi^° 

>^3<D«+5yir % T>^E~r7k^^-r^T>^-T 

[0 0 4 0] 7K0)rt^y iCT^^-TTkS-iiJlPfflSf S 
[004 1] T>^^TCD{*$gl3l4 % T>^E-T 

tt, ^bTV^-^^kSSfttffifflRlteTJfcy, 7>^E 
-7fc#*b7>^-^A<Dttffl**^fl6rfcS. 
[0 0 4 2] &±<D&0\Z^ &&m$fMT*<D^V?Xf 

Is- h^^fI/$»;SJS^fe*JSfrLT7K^>T> : E-T7K. 



jfticj:*x^^>y«iasis-/ss<b crft^>%. & 
-fbKi^-rsx^^^yMS-sicitw-rio ) #m 

<&«o cHlCcfcy. gfe;f^C0S#^^b^H!H>5Cctir 

[0043] ia±(Dctcty. **B8ttmiz*«ffliaa) 

[0 0 4 4] 

[Hi] >5t;#;Slcfclt^^B#F B 1<tx^5 1 >y U— hCD 

[B2] ^ilB#r B 1^?5fe;t;^*(DH F a SO BB^ 
140Tfc£ o 

[S3] *mw&mmLtz&m&&'£W:o-m&tt& 

[04] 7Xa)ii*PtS3t(-**H F;lJl<7)SE<b*^:-r*#tt 

[05] 7KCDiI*PlS3tfcJ:'i)X^^>y U— hfD^^fb^ 

[06] 7KCDiEMi3 ! El3 e fe^x^5 1 >^U-h^H F;I 
ffi<&»]fflttffi £^"**0 "C fc h o 

[07] **w*afflLfc*«a»»»a)fl&<Dffij**-r 

fl^0Trfe^c 

[0 8] 7 r >^-77K»B^><7^l£SLfcS*5*;*g 

a <d - fly £ 7F f 1* *e 0 r* s> ^ o 

[0 9] 7>^-T*Sf«^>^*li3:*Lfcai«afe*S 
[01 0] >5fe;f;^(D^;^ffiiiXfI$lft0J-r^fc^cD0-t? 

[011] ;5fe;f;S^^;^ai3^g^'g;ii^^-r0-t?& 

'a) o 



(5) 



ttffi 2002-86084 



[Hi] 



[0 2] 



(A/mi n) 



7 

1/ 
I 



120 






















100 










































80 










































60 






















— 




















40 










































< 


■ 




















0 ! 


5 


10 


15 


20 


2 



& ft « 



(days) 



H 
F 




10 15 

e & b$ s 



20 25 
(days) 



[03] 



[0 4] 




(wt%) 
3.06 

3.04 

3.02 

H 3.00 
F 

^ 2.98 
2.96 
2.94< 
2.92 





















7 * 


— i i t i 





100 200 



300 
(hrs) 



[05] 



(ron/mi rO 
85 



80 



75 



70 



65 



50 



100 150 
(hr) 



200 



250 



(6) 



&m 2002-860 84 



[06] 



[07] 



V 

> 
I 

h 





[0 8] 




1 



— r 



[09] 




81 



[0 1 0] 

Ca(OHh:20X AltCSOOa* 



mm 



82- 



LLL 11 



83- 



84- 



pHiasm set* 



we 



[0ii] 



VI I 1 Kg 




1. 6Kb 




(51) Int. CI. 7 



F I 

H 0 1 L 21/306 



f-73-K (##) 



(72)S6W# 



6Tg 7§35-^ V- 



F*-A(##) 



3B201 AA03 AB01 AB44 BB04 BB05 
BB82 BB92 BB96 CB01 CD42 
CD43 

5F043 AA31 BB22 DD30 EE21 EE23 
EE24 



